MEMORANDUM FOR:  SAF/PAS JUN 14 2002
1690 Air Force Pentagon - 5D227
Washington DC 20330-1690

FROM: isG. Hirhgnt, Col, F
Associate Director of Acquisition
NPOESS Integrated Program Office
8455 Colesville Rd, Suite 1450
Silver Spring, MD 20910

SUBJECT: Paper approval for: The NPOESS VIIRS Sea Surface Temperature
Retrieval Algorithm

Enclosed are the required ten (10) copies of the subject papers. This paper will be
released at the IGARSS02 conference in June 2002. It was written by, and will be
presented by employees of Raytheon Electronic Systems.

The program office has reviewed the information in the attached papers and found it
appropriate for public disclosure without change.

Point of contact on this matter is Capt. Ken Speidel, NPOESS IPO/ADA at 301-427-
2084 (Ext. 208).

Attachment: Presentation—10 copies
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SST Retrieval Strategy

» The VIIRS Sea Surface Temperature EDR is a 1km Cat /A
product retrieved using a Dual Split-Window algorithm
adapted from extensive MODIS/AVHRR heritage. MWIR 1s
corrected by the VIIRS baseline dual split-window algorithm
for solar reflectance. Pixels that are contaminated by sun glint
are not processed in MWIR. The VIIRS fallback LWIR split-
window algorithm is applied to those pixels.

» Dual split window daytime algorithm:

SST =a, +a,T, +a,T,, +a,(sec(z) - 1)+ a,T,, +a.T,, +aT,, cos(zs)+a,T,, cos(zs) +a (T, - T,,)’
» Dual split window nighttime algorithm:

SST =a, +a,T, +a,T, +a,(sec(z) - 1)+ a,T,, +a,T,, +a,T,;" +a,T,," +a,(T,, - T,)’
» Split window nonlinear algorithm :

SST =a, +a,T,, +a,(T,, - T,,) +a,(sec(z) -V +a, (T, - T,,)°

 The basic algorithm is enhanced by deriving day and night
coefficient sets for three airmass classifications: Cool
atmosphere, Warm dry atmosphere, and Warm moist
atmosphere. Interpolation applied between these airmass
classifications.

 The basic coefficient set may be derived from radiometric
measurements (e.g. M-AERI) for skin SST retrievals, and may
be derived from buoy measurements for bulk SST retrievals.
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SST Unit Processes under
Several Cloud Conditions

* The software architecture is designed for operational
efficiency and minimal dependencies on other
products.

» SST can be derived within specifications using only the
VIIRS 750m Earth View SDR Brightness
Temperatures and the VIIRS Cloud Mask.

* VIIRS Cloud Mask delivers Threshold, Difference, and
Ratio cloud tests.

— “Confident clear” SST processed.

— “Probably clear” and “Probably cloudy” flagged,
and SST processed.

— Thin cirrus and Non-cloud obstruction flagged, and
SST processed.

— “Confident cloudy” flagged. SST not processed.

* Same-pixel VIIRS Ice Concentration EDR, VIIRS
Precipitable Water EDR, VIIRS Aerosol Optical
Thickness EDR available to enhance APU
performance.



SST S/W Architecture
Unit-level design details I/O, processes,
dependencies, & dataflows

VIIRS 750m Earth ViewSDR R s e T s T T e e D S R e ey
lce Concentration [P S :
VIIRS Cloud Mask IF 5;:. :
& ;
& Seleci 55Ts
Sunglint ‘?' SST LUT 1
vevyyyy Dehight j’ Coefficient Delimiters i
ETs Quality & —wr Split-window Skin SST i
Land/Water Bac kground & B SST S plit-window Bulk 55T ]
Concentration Weights & Gl i Coefficients S5T Quality !
Ice Fraction & Sean 13T LUT :
Cloud Mask Quality <57 =vatea L Day! Night BTe/Carected BTs ;
Cloud Detection oo BT Viewing Zenith |
ey & e s e :
Ad A ’. Coefficie nts Coeffic ents |
e LUT : ;
‘o832 N 9 ’
s " i
! Are BTs good? — ADT-Conected/MNot-Comec ted —°

—» B'_l'sICona: ted-BTs —»

834

A itSea? [> Yiawg Zani >
: “Is it Sea A Correct BTs Sﬁ];:q;fl\jﬁl -
g for Aemsol : ]S:S“'II‘ Quality —»
O . —»
notCloud | SST Quality —» 40T >
and t
5
| BTs/Cormected.BTs
nat lee BTs v o
o Solar Zemth
b Coe fficients
PW Quality
Read Input ACT Quality
Data —»  Viewmg Zenith
> Solw Zemth T
—» 55T Quality
f - Surface Winds
&0T IP
PW IP

VIIRS 750m Earth View SDR
NCEP Sutface Winds EDR




VIIRS SST Performance

« VIIRS SST Algorithm achieves specified performance with
margin,

» at fine resolution, day and night,
« for all temperature and zenith angle stratifications.
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SST Retrievals

a) Global NCEP SST
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References and Acknowledgements
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by Shawn W. Miller, Peter S. Kealy, William Emery, Yimin Ji,
Philip E. Ardanuy, Donglian Sun, Quanhua Liu, Wenli Yang,
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For more details, refer to the Sea Surface Temperature
Visible/Infrared Imager/Radiometer Suite
Algorithm Theoretical Basis Document #Y-2386.
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Visible/Infrared Imager Radiometer Suite
(VIIRS) MWIR/LWIR Spectral Responses

Spectral Band Response, Atmospheric Transmittance, Surface Reflectance, Solar/fEmissive Radiance Fraction for
Cloud, and Imaginary Part of Refractive Index for Water and Ice, Mid Wave Infrared (MWIR}
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SST Retrieval Strategy

The VIIRS Sea Surface Temperature EDR is a 1km Cat I/A
product retrieved using a Dual Split-Window algorithm
adapted from extensive MODIS/AVHRR heritage. MWIR is
corrected by the VIIRS baseline dual split-window algorithm
for solar reflectance. Pixels that are contaminated by sun glint
are not processed in MWIR. The VIIRS fallback LWIR split-
window algorithm is applied to those pixels.

» Dual split window daytime algorithm:

SST =a, +aT, +a,T, +a,(sec(z)-1)+a,T,, +aT,, +aT,,cos(zs) +a,T,, cos(zs) + a,(T;, —T,)
» Dual split window nighttime algorithm:

SST = ay, +a,T,, +a,T, +a,(sec(z) - 1) +a,T,, +a,T,, +a,T;," +a,T,," +a,(T,, - T,,)’

» Split window nonlinear algorithm :

SST =a, +a,T,, +a,(T,, - T,,) +a,(sec(z) - 1)+ a,(T,, - T,,)’

The basic algorithm is enhanced by deriving day and night
coefficient sets for three airmass classifications: Cool
atmosphere, Warm dry atmosphere, and Warm moist
atmosphere. Interpolation applied between these airmass
classifications.

The basic coefficient set may be derived from radiometric
measurements (e.g. M-AERI) for skin SST retrievals, and may
be derived from buoy measurements for bulk SST retrievals.
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SST Unit Processes under
Several Cloud Conditions

» The software architecture is designed for operational
efficiency and minimal dependencies on other
products.

« SST can be derived within specifications using only the
VIIRS 750m Earth View SDR Brightness
Temperatures and the VIIRS Cloud Mask.

« VIIRS Cloud Mask delivers Threshold, Difference, and
Ratio cloud tests.
— “Confident clear” SST processed.

— “Probably clear” and “Probably cloudy” flagged,
and SST processed.

— Thin cirrus and Non-cloud obstruction flagged, and
SST processed.

— “Confident cloudy” flagged. SST not processed.

« Same-pixel VIIRS Ice Concentration EDR, VIIRS
Precipitable Water EDR, VIIRS Aerosol Optical
Thickness EDR available to enhance APU
performance.
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VIIRS SST Performance

« VIIRS SST Algorithm achieves specified performance with
margin,

« at fine resolution, day and night,

« for all temperature and zenith angle stratifications.
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SST Retrievals

a) Global NCEP SST

b) VIIRS SST Retrieval
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SST Retrieval Strategy

The VIIRS Sea Surface Temperature EDR is a 1km Cat I/A
product retrieved using a Dual Split-Window algorithm
adapted from extensive MODIS/AVHRR heritage. MWIR 1is
corrected by the VIIRS baseline dual split-window algorithm
for solar reflectance.- Pixels that are contaminated by sun glint
are not processed in MWIR. The VIIRS fallback LWIR split-
window algorithm is applied to those pixels.

» Dual split window daytime algorithm:

SST =a, +a,T, +a,T, +a,(sec(z) - D) +a,T,, +a.T,, +a,T,,cos(zs) +a,T,, cos(zs) +a,(T,, - T,,)’
» Dual split window nighttime algorithm:

SST = a, +a,T,, +a,T,, +a,(sec(z) =) +a,T,, +a.T,, +a;T,;" +a,T,," +a,(T,, - T,)

» Split window nonlinear algorithm :

SST =a,+a,T,, +a,(T,, - T;,) +a,(sec(z) - 1) + a (T, - T;,)*

The basic algorithm is enhanced by deriving day and night
coefficient sets for three airmass classifications: Cool
atmosphere, Warm dry atmosphere, and Warm moist
atmosphere. Interpolation applied between these airmass
classifications.

The basic coefficient set may be derived from radiometric
measurements (e.g. M-AERI) for skin SST retrievals, and may
be derived from buoy measurements for bulk SST retrievals.
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SST Unit Processes under
Several Cloud Conditions

« The software architecture is designed for operational
efficiency and minimal dependencies on other
products.

« SST can be derived within specifications using only the
VIIRS 750m Earth View SDR Brightness
Temperatures and the VIIRS Cloud Mask.

« VIIRS Cloud Mask delivers Threshold, Difference, and
Ratio cloud tests.
— “Confident clear” SST processed.

— “Probably clear” and “Probably cloudy” flagged,
and SST processed.

— Thin cirrus and Non-cloud obstruction flagged, and
SST processed.

— “Confident cloudy” flagged. SST not processed.

« Same-pixel VIIRS Ice Concentration EDR, VIIRS
Precipitable Water EDR, VIIRS Aerosol Optical
Thickness EDR available to enhance APU
performance.
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VIIRS SST Performance

« VIIRS SST Algorithm achieves specified performance with
margin,

« at fine resolution, day and night,
» for all temperature and zenith angle stratifications.
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SST Retrievals

a) Global NCEP SST

b) VIIRS SST Retrieval
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SST Retrieval Strategy

The VIIRS Sea Surface Temperature EDR is a 1km Cat I/A
product retrieved using a Dual Split-Window algorithm
adapted from extensive MODIS/AVHRR heritage. MWIR is
corrected by the VIIRS baseline dual split-window algorithm
for solar reflectance.- Pixels that are contaminated by sun glint
are not processed in MWIR. The VIIRS fallback LWIR split-
window algorithm is applied to those pixels.

» Dual split window daytime algorithm:

SST =a,+a,T,, +a,T, +a,(sec(z) - 1) +a,T;, +a,T,, +aT;, cos(zs) +a,T,, cos(zs) +a, (T}, — T,,)’
» Dual split window nighttime algorithm:

SST = a, +a,T,, +a,T,, +a,(sec(z) - 1) +a,T,, +a,T,, +a,T,," +a,T,," +a,(T,, - T,)

» Split window nonlinear algorithm :

SST = a, +a,T,, +a,(T,, =T},) +a;(sec(z) 1) +a, (T, - T,,)’

The basic algorithm is enhanced by deriving day and night
coefficient sets for three airmass classifications: Cool
atmosphere, Warm dry atmosphere, and Warm moist
atmosphere. Interpolation applied between these airmass
classifications.

The basic coefficient set may be derived from radiometric
measurements (e.g. M-AERI) for skin SST retrievals, and may
be derived from buoy measurements for bulk SST retrievals.
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SST Unit Processes under
Several Cloud Conditions

* The software architecture is designed for operational
efficiency and minimal dependencies on other
products.

» SST can be derived within specifications using only the
VIIRS 750m Earth View SDR Brightness
Temperatures and the VIIRS Cloud Mask.

« VIIRS Cloud Mask delivers Threshold, Difference, and
Ratio cloud tests.

— “Confident clear” SST processed.

— “Probably clear” and “Probably cloudy” flagged,
and SST processed.

— Thin cirrus and Non-cloud obstruction flagged, and
SST processed.

— “Confident cloudy” flagged. SST not processed.

« Same-pixel VIIRS Ice Concentration EDR, VIIRS
Precipitable Water EDR, VIIRS Aerosol Optical
Thickness EDR available to enhance APU
performance.



SST S/W Architecture
Unit-level design details I/O, processes,
dependencies, & dataflows
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VIIRS SST Performance

« VIIRS SST Algorithm achieves specified performance with
margin,

» at fine resolution, day and night,

« for all temperature and zenith angle stratifications.
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SST Retrievals

a) Global NCEP SST

b) VIIRS SST Retrieval
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